Daunomycin accumulation and induction of programmed cell death in rat hair follicles.
The anthracycline antibiotic daunomycin (DM) is useful for the treatment of leukemia but has side-effects such as alopecia. Using immunocytochemistry, we show that, after a single i.v. injection, DM accumulates in the nuclei of matrix cells and in the outer root sheath of hair follicles. DM-positive matrix cells are detectable up to 48 h after injection and exhibit a characteristic granular morphology, which is not observed in saline-injected controls. TUNEL-staining has revealed that DM injection induces programmed cell death (PCD) in rat hair follicles. Cells undergoing PCD are detectable as late as 5 days postinjection in both the matrix and outer root sheath. Newly developed double-staining has shown that some of the DM-positive matrix cell nuclei are also TUNEL-positive. Staining for activated caspase-3 has demonstrated immunopositive cells following DM administration both in the matrix and in the outer root sheath. Ultrastructural immunocytochemistry has shown the presence of DM-positive cells with two different types of morphology. About half of the immunopositive cells exhibit a morphology typical of classical apoptosis (PCD type 1), whereas the other half show signs of autophagic cell death (PCD type 2). Interestingly, little, if any, DM accumulation or apoptosis has been detected in the dermal hair papillae. This may have a bearing on potential regeneration of the hair follicles. Thus, DM accumulates in a characteristic pattern in hair follicles. This accumulation is associated with the induction of two morphologically distinct forms of PCD.